The evaluation of various acoustical and thermo dynamical parameters which provide an idea into the nature of molecular interactions in aqueous non-ionic surfactant solutions. The measurement of ultrasonic velocity in aqueous solutions an important tool for the calculation of various acoustical parameters. These parameters have been computed through velocity, density and viscosity measurements of non-ionic surfactants (Saponin, Glucopon and Sorbitan sesquioleate) in aqueous medium. This above work was done for different concentration ranges at three different temperatures 303, 313 and 323K using Ultrasonic interferometer. The Critical Micelle Concentration (CMC) was determined to be 1.0% of Water-Saponin, Water -Glucopon, 0.8% of Water -Sorbitan sesquioleate system. These samples were characterised by UV studies.
INTROdUCTION
Ultrasonics is a very interesting subject during the recent years 1 . To understand the nature and strength of molecular interactions the ultrasonic study of liquids is very important 2 . The study of propagation of ultrasonic waves in liquids and liquid mixtures is extremely abundant helpful for examining the character of inter and intra molecular interactions. Physicochemical properties can be understood among the interfacing parts from ultrasonic velocity estimations and it may be combined with other exploratory information, such as density and viscosity to calculate different acoustical parameters. These are adiabatic compressibility, free length, acoustic impedance, relaxation time, free volume and internal pressure. This parameter values are important in understanding the molecular interactions in paired blends. Ultrasonic velocity is a vital physical parameter having physical dependency. 3, 4 . In recent years studies on acoustic parameters have become an evolving hid 5, 6 . Acoustic parameters are sensitive to changes and are useful in explaining the solutesolvent interaction. Furthermore the ultrasonic velocity measurements have been successfully employed to detect and assess weak and strong molecular interactions 7 .
Surfactants are dispersed in aqueous solution it adsorbs at interface and self-assemble in bulk solution. Surface active agents also aggregate in solution forming micelles 8, 9 . Physico-chemical studies of surfactant solutions are important from theoretical as well as applied points of view 10 . Surfactants are classified either by their use such as soaps, detergents, wetting, foaming agents, corrosion inhibitor or by the structure they are able to build.
In aqueous solution, non-ionic surfactant did not ionise any form of ions and achieving dissolution by hydrogen bonding with water 11 . The solubility of most of the non-ionic surfactants in water decreases with increasing temperature. Due to their structural features, non-ionic surfactants have different physicochemical properties than from ionic surfactants. Surfactants are to make a significant decrease in surface tension or to reduce the surface tension between two liquids. In aqueous solutions, surfactant molecule start to collective and form micelle in concentration known as Critical Micelle Concentration (CMC) which is one of the most important physical parameters of surfactants.
Saponin is a kind of non-ionic natural surfactant that can be found in many plant species. They are glycosides with high molecular weight 12 . The name 'saponin' comes from soap and traditionally used as a natural detergent. Glucopon is a surfactant which is used in laundry and manual dish applications. It shows superior wetting, dispersing and interfacial tension reduction properties. Sorbitan sesquioleate is used in a range of products with skin care products, skin cleansing products, moisturizers, eye makeup and other makeup. In this paper, the effect of non-ionic surfactants (Saponin, Glucopon and Sorbitan sesquioleate) in aqueous medium at various temperatures have been reported. These studies are important in the field of medicinal preparations, agrochemicals and detergents.
MATERIALS ANd METHOdS
Non-ionic surfactants were obtained from Bio-corporals Chennai, Tamil Nadu, India. The experimental solutions were prepared by adding a known weight of non-ionic surfactants to the distilled water and then stirring under reflux until clear solutions were obtained. Doubled distilled water was used to prepare the stock solution. The ultrasonic velocity measurements in the Saponin, Glucopone and Sorbitan sesquioleate with water were made in the ultrasonic interferrometer (model F81, Mittal Enterprises, New Delhi, India) at a fixed single frequency of 2 MHz and at different temperatures (303, 313 and 323K). The temperature was maintained constant using circulating water from a thermostatically controlled (± 0.1K) water bath. The values of densities at different temperatures were measured using specific gravity bottle by standard procedure and the viscosity was measured using Ostwald's viscometer with an accuracy of ± 0.001% standardized with double distilled water.
Computational aspects of physical parameters
The various physical parameters were calculated by using the standard formulae listed below. Rao's constant
Where M 1 , M 2 are the molecular weight of the solvent and solute, β and β o are the adiabatic compressibility of solution and solvent.
RESULTS ANd dISCUSSION
The values of Ultrasonic velocity, density and viscosity of aqueous non-ionic surfactants at 303, 313 and 323K are presented in tables 1, 2 and 3. The value of ultrasonic velocity increase with increase of concentration up to Critical Micelle Concentration (CMC) and then it decreases. This indicates the association in the component molecules. This suggests that there is a disruption of water structure occurred due to the addition of non-ionic surfactants. There is a strong association between solute and solvent which is confirmeds by the increase of velocity with increase in concentration and temperature (Fig. 1, 4 and 7) . From the study, the CMC of Sorbitan sesquioleate occurs quickly (CMC occurs at 0.8 % concentration) than other two non-ionic surfactants (CMC occurs at 1.0 % concentration). This is because of higher molecular weight of Sorbitan sesquioleate (1175.7 g/mol). The Sugandha. V.and the group stated that when as the temperature will increase, a lot of bonds are broken or a lot of bonds are elongated which ends in dilution of non-ionic surfactants 14 . At CMC the velocity is high because the aggregation to form micelles takes place at this concentration 15 .
In all the three mixtures, the density and viscosity increases with concentration and decreases with temperature (Tables 1, 2 and 3) . When the number of particles increases, the electrostriction and density increases. It is also observed that density for Water -Sorbitan sesquioleate is greater than that for other two systems. To understand the structure and molecular interaction occurred in the solution viscosity is one more main parameter. It is quite higher for Water -sorbitan sesquioleate system than Water -Saponin and Water -Glucopon systems due to strong interaction.
The increase in speed and reductione in compressibility were attributed to formation of chemical element bonds between matter and solvent molecules. The compressibility seems to be decreasing with increasinge bond strength shaped by matter and solvent molecules. The increase in ultrasonic velocity (U) and corresponding decrease in adiabatic compressibility (β) with concentration indicate that the molecules are forming a more tightly bound system 16 . Fig. 2 , 5 and 8 shows the variations of adiabatic compressibility with concentration at various temperatures. The adiabatic compressibility is found to decrease with increase in the concentration of Sorbitan sesquioleate upto 0.8%, Saponin and Glucopon upto 1.0%. Beyond this concentration, when the Sorbitan sesquioleate, Saponin and Glucopon concentration is increased the velocity tends to decrease and adiabatic compressibility is found to increase. This indicate the breaking of water-surfactants beyond the saturation point of 0.8% (Sorbitan sesquioleate), 1.0% (Saponin and Glucopon) and cause the intermolecular free length (lf) to increase beyond this concentration. The ultrasonic The ultrasonic velocity increases, the intermolecular free length decreases with Free volume is the average volume in which the centre of molecule can move due to the repulsion of the surrounding molecules. The free volume increases with increases in concentration. The decrease in molecular association causes a rise in free volume. Thus free volume is an inverse function of internal pressure 20 . However, with the increase of non-ionic surfactant content in waternon-ionic surfactant mixtures, free volume increases. The increase in the concentration of water-non-ionic surfactant mixture, increase of cohesive energy values are attained and shows that solute-solvent bonding is very strong. The relaxation time, which is in the order of 10-12 sec, is due to structural relaxation process 21 and in such situation it is suggested that the molecules gets rearranged due to co-operative process 22 . Further relaxation time decreases with increase in temperature (Tables 1, 2 and 3) . With rise in temperature, thermal energy of the system increases causing an increase in excitation energy and hence, falls in values of relaxation time at higher temperature. There is a variation of pressure from particle to particle occurs, when an acoustic wave travels in a medium. To examine specific acoustic impedance in relation to concentration and temperature is important is very important. In this present studies, the acoustic impedance value is increased with increasing concentration of non-ionic surfactant in theseis solutions. It further supports the possibility of molecular interactions between the water and non-ionic surfactant molecules 23 . The structure forming tendency of the non-ionic surfactants are indicated by the positive values of solvation number 24 . A change in post micellization area exhibited by the values of solvation number, which may be credited to greater consumption of solvent molecules. This reduces the repulsive forces acting between polar heads of ionic micelles 25 .
UV analysis
UV-Visible spectrum of the aqueous solution of non-ionic surfactants are shown in figures 10 to 12. The spectrum shows a peak with absorbance value increasing with increase in concentration of non-ionic surfactants. A typical lambert -Beer behaviour has been followed. In all the cases, polarization increases with increase in absorption as shown in Table 4 . The plot concentration versus absorbance is drawn and linear regression analysis has also been carried out as shown in figures 10 to 12. From the absorption study, the mixture of water-Sorbitan sesquioleate has extremely good correlation of absorbance with concentration, R 2 = 0.9848 (Fig. 12) , but poorer correlation in the mixture of water -Glucopon, R 2 = 0.9377 (Fig. 11) and the mixture of water -Saponin, R 2 = 0.9483 (Fig. 10) . Aqueous mixture of sorbitan sesquioleate has higher polarization power than the other two systems. In all the cases, polarization increases with increase in absorption as shown in Table 4 .
CONCLUSION
The linear variation in ultrasonic velocity with increasing concentration suggests the miscibility of non-ionic surfactant with water. Ultrasonic velocity measurement have been extensively applied for assessing the molecular interactions in pure binary liquid mixture. It also determines the elasticity of the medium. Thermo-acoustic parameters can be used to analyze a broad range of molecular processes. Ultrasonic study of non-ionic surfactant is used to determine the intermolecular interactions and different types of forces exist in the medium. This result was confirmed by the UV studies. From the UV results water-sorbitan sesquioleate mixture has high regression value compared to other two mixtures.
